PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

EXPRESS MAIL NO. EV351235175US 

Applicant : Duck-Chul Hwang 

Application No. : N/A 

Filed : November 21, 2003 

Title : POSrnVE ELECTRODE FOR LITHIUM-SULFUR BATTERY AND 

LITHIUM-SULFUR BATTERY COMPRISING SAME 



Grp./Div. : N/A 

Examiner : N/A 

Docket No. : 51089/DBP/Y35 



LETTER FORWARDING CERTIFIED 
PRIORITY DOCUMENTS 

Commissioner for Patents PostOffice Box 7068 

P.O. Box 1450 Pasadena, CA 91109-7068 

Alexandria, VA 22313-1450 November 21, 2003 

Commissioner: 

Enclosed is a certified copy of Korean Patent Application No. 2002-0073961, which was 
filed on November 26, 2002, and Korean Patent Application No. 2003-0003978, which was filed 
on January 21, 2003, the priority of which is claimed in the above-identified application. 

Respectfully submitted, 

CHRISTIE, PARKER & HALE, LLP 

Bv j96}AAy(p.yi/uA^ 
D. Bruce Prout 
Reg. No. 20,958 
626/795-9900 

DBP/aam 

Enclosure: Certified copy of patent applications 

AAM PAS537%3.1-*-l 1/21/03 2:33 PM 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



e i! ^ : 10-2002-0073961 

Application Number 

e ^ ^ : 2002^ ^^m 26m 

Date of Application NOV 26 . 2002 




1020020073961 #^ <a>^>: 2003/9/9 

mm 

im^^s.] 0003 

[XilS^XH 2002.11.26 

[m^°\ 91!] z\m -m g?^ ^ ois s&sf^ aie-s 3xi 

[ S 2J § g S S ] POS I T I VE ELECTRODE FOR L I TH I UM-SULFUR BATTERY AND 

LITHIUM-SULFUR BATTERY COMPRISING SAME 

[ggjoi] 

[SSI ^^^Oil>iPOFO| ^MmA[ 

[ftSieiSHl 1-1998-001805-8 
[CHEieJl 

[SSI ^Di^oisei 

[Qidjoi^Hl 9-2001-100003-6 

i^mm'^mm'^m 2001-041982-6 
[^^sxn 

[^ssj s^h:>i] HWANG. duck chul 

[^&JS^Slsl 701104-1173110 

[^aeim] 442-725 

[^4^1 a:?i£E 4^s!Ai m^^^ ses ^som^ ssss 1802m 

[^^1 KR 
[^AhS^] 

[^X|] ^eig Xil422&£i TfSOII SJth SS!. ^51 g ;gi60^2| ^§011 £1 

^□l^5|S&l (21) 

Vl^m^^} 20 a 29,000 ^ 

[:>^6.^#g!S] 3 S 3,000 

[^<y5!^§Sl 0 -21 0 

[^AhS^S] 24 m 877.000 S 

[ii- :»lll 909.000 SI 
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1020020073961 ^Xh 2003/9/9 

[g¥/dW] 1. fi^^AH- SAl|/d(£a)_1S 
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1020020073961 %^ <^7^: 2003/9/9 

^ ^^l-§- ^ oil- 3!Lf-*>^ ^:^H1 ^^S>H, ^71 

^ <ii:£ D(v, 50%)7l- lOOOnm o]^.o] V2O5 ^7>^11- i^t!:^-. 

7l7> ^^^oll o]^ o]^^ ^:z]o^ ^^o] 1200inAh/g<HlAi 1280mAh/g-^S ^7l-^>jl, 100 

5| T^'^<^1 60%<H1^1 90%^ ^'S-ilSicf. 

V205. "as, H^#%^^1, <^c^^, 
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1020020073961 #^ ^;^>: 2003/9/9 

^^l-§- ^ '^l* 5L^«>^ ^^1 {POSITIVE ELECTRODE FOR 

LITHIUM-SULFUR BATTERY AND LITHIUM-SULFUR BATTERY COMPRISING SAME} 

<1> [^<^^ c.]-g- ^o>] 

<2> ^ ^x^o. ^;,]^ o^^ ^ i^^V^ ^^]ofl J^.^ 

^M1^>7]1^ ^^io] -o^^ ^^joll :^oli4. 

<3> [^efl 7l#] 

<4> :pitfl ^;^> 7l7lS] ^^^^ 7>'gal al-g-^ ^^1<H1 cfl^ A^7> ^7}^JL ^Cf. 

ojeitb 'ilr^^l^]^ oi^l- ^^is oj:^ ^>-§-^m ^^1<^1 

^ ^^1^ ^^(Sulfur-Sulfur bond)* tk^ % ^1^ sl-^l"* 'y^^ 

S A>-g-§l.ji, 5l#3!f ^7>El el# ^3). ol^o^ ^'i^/^-a-'^Jol 



24-4 



i020020073961 ^^ 'U^}: 2003/9/9 

3830mAh/gc»lJl, Sl-^^ ^l-§-Slfe ^(Ss)* >^>-§-^ <Hm^l ^£7]- 1675mAh/g-2.S. , 

■i-^S ^>-§-^^ ^Hl7}- ^^^^^tl #^<ile]-^ ^^o] o;[cf. 

^^17> '^-g-^Sl^^l o]-^^ o.^ A>^el-^ ^<a^ ^o] ofofl Ufl^ ifl 

^^ISfe ^^1 -§-%=^ l4El-vfl7l nfl^cjcf. 

71-^11- ^7>^<H1 CCl-ef 'y:^ S^a^ 2:IE» S^^H =7^^ ^^^^1 -f^^ ^12:^ ^ $Z 

^ ^^l-§- ^olcf. 

<io> ^ ^Tgo^ cf^ ^a^^ ^7] 5Lf-*>fe s-^^jol o.^^ s1#-% 

<11> ^7] S.^^ ^^^^}7] ^ % ^^(Sg). % ^^1- ^ olS-o:| 

^S. o]^o]^ oj:^ £^;tfl; ^ D(v. 50%)7> lOQOnm <^]^}9l V2O5 ^7^1 
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20020073961 %^ 2003/9/9 

<12> ^ ^vt^ o. ^V7i o^^. o]^^ 7>^^o.^ ^E^^efl<^l^^ ^ Si^ 1-^, Bl# 

^-§-^H 7>^^ Bi# ^-B- ^^^^ ^ ell- ^ Elf- ^ 

<13> ol^> ^ ^vx^ o. ^MI^VtII ^^^*]:t:f. 

<i5> ^ ^x^o^ <^t^^^ ^iE D(v, 50%) ^^1 lOOOnm o]^}. ^}^^^}?\]^ 1 tfl 

^] 900nm, ^"1^ wf^^j^VTllfe 5 ifl^l TOOnm. 7}^^ ^}^^^}7]]^ 10 tfl^l 500nm^ V2O3 ^7}^] 
« i^tb^-. ^ ^>H1>H<H1A-1 D(v, 50%)fi: 0.1. 0.2, O.3.... 3, 5. 7.... 10, 20, 30i:fln 
<=>]^A] ^<=>^^ ^;^> 3.7]7} ^5LS)<H *a:^>l- ^Jijuls 50%^7H «a^>* ir^>*>l^* 

nflSl <y;^> SlDl^Cf. >^V7l ^7Mo] 50%) ^^^S. ol^;5ii££ 

Jl3)-7]- lOOOnml- ^32].«:>^ :^]^^ ^c^^^ 7] ^7] Ra ^o] 

<16> ^V7l V2O5 ^7>;^1 ogs^ V2O5 ^ ^ .g-nfll- ol.§-^>a^ 3 24^]:^ 
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v7 



1020020073961 %^ ^;^>: 2003/9/9 

<17> o]e^tb 'as* V2O5I- ^7H1^ ^>-§-*><^ "^f^* ;^1S^>^, S'S 71^71 <y Ra 

^^1^ ^4i£)cH -f^tb ^^l* ^ ^i=f. 

<18> 6,238.821 Jl ^ >ll 6,210.831 SL^] V^^^: A>-g-^].^ vfl-g-o] 7l^l]3£] 

o] $X^^. V205^ ^£ S^<^1 ^-^-o] ^^ 7]7^5\o] c>x:^] ^£ D(v, 50%) ^ 

o] lOOOnm ol§>oi V2O5* >^l-§-*l-<^ ^^]^ ^^1 ^^^^ ^ ^ 

aii^. SE^ 6.130,007 lOOOnm "^l^V^ a>M"i- 

<i9> ^7] <=>^^ % €::ii(elemental sulfur. Ss), % ^1^ Sfe 

i^((C2Sx)n: x= 2.5 vfl^l 50. n>2)S- oj^ol^ ^6\]a^ ^^^^ Af-g-^ ^ o^cf. 

<20> ^71 ^^>7> ^-^l^i ^%^V7ll oi:§.§}£^ ^>7l ^7l :^£A^ 

i^^flSAi, ole]^ ^^1 ^-^q-, n^(<^l: : t^3i1-P), 1-^ 

^ ^-Br 1-^ #e)E]^^, #2^01-4^^, ^eljsq^ij. ^^^^ ^ 

#sl<^l^^ ^^H:^, ^el^l^ ^^^IoIeIh. ^ 

A>o]=., 7>jii^^^ ^>^H-^. <HlEfls^ 1-2^(^1^ '^lEl-allellolH). 
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1020020073961 ^^ 'U^}: 2003/9/9 

^1-^^: Kynar), c>>H^eflolH), EflHe}#^^Sol] . ^B^wj^^^el-ol^, 

#5lc»}-3L^SqHl. #Sl^E^^, oll-ol -B-S^l. S#BlxH ^o] A> 

<22> ^ ^Vzgo^ oj:^^ Jl^^V, ^711-. -B-711- oj^o^ ol^<H^ 

<23> >^7l Ji^;<>^ €Hl«l^e)^ #^^5l-ol = , #el«l^s1^ #^^e1-ol:E.sq- ^a>$s^^ 

HS-^^^ 3.^^^, l-Hl(Wl^ <^HlEflolE)^ «.El^-S-til^ <^^_^_ti|^ oHlEfl 

Z: oHlEfloiB, §Blo>a€efl^lH. l-e^^lE^-alsllolB, l-el#e1]^. #e1 

<^]tfl=, C.]-H.m^MB^-f-Bl-C]<a eilH, :ilEl ^--^Bfcl ^ S] , 0>3^S.u) 

<24> >a-7l ^711-s.^ #5.ol^ ^51?!-. a]^^ ^bIt'V, iL^ ^el^ ^sl?!-, #5.0]^ 

o]^, ^IH.^:^ ^A>cl^(Zr02). ^Sl-^(Iron Oxide), %2|-^(Iron Sulfide. FeS), e]^aV ^ 
(Iron titanate. FeTiOs), wl-#(Vanadium titanate, BaTiOs) ^ o] 

^o]^ ^<=>\]^^ ^n^^ ^-^ A].^^ ^ >^7i -B-711-s.^ £^A^ ^v-g-^ ^ 
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102f0020073961 %^ <^;^>: 2003/9/9 

^ "^"^^ "^^^ "Q^^ -£^^1], ^ "^^-t D(v. 50%) ^^1 lOOOnm ^l^><y 

V2O5 ^7Hm 4°fl ^^*H ;HlS*>Ji, o] ^ejsll. ^;5i^loil £5£*>fe 

^ ^^^^ ^^1^ ^i-#tb 'y=^^ i^^H. ^^^^ 5L^tl:Cf. 

o|c]-. oi^ji)- ^V-§-*H 7}^^o_s. el# ^-e- Wl-^ ^^^^ ^ 1-^ 

^] ^^^^ ^VMcf. Bll- ^^^5.^ Hl#^ Na. K, Rb. Cs. Fr. Be. Mg, Ca. Sr. Ba. 
Ra. Al ^ Sn-^^ <>1^<H^ ^^l^i ^1^5)^ ^#^1 A>-g-^ ^ o;^^. 

<28> s^f- ^^ofl :^7i^ -e.J:B]-(protective layer). -^7]^ iis^ ols-o] 

^^^S A>-g-^ ^ oicf. ^71^ ^SL^^^^ Mg, Al, B, C. Sn, Pb, Cd. Si, 

In, Ga, ell- ^el?)l<^lH. lL^]o]^, e)# 5E^3j|1o1h, e|# 3£^5.S.M-olHe1-ols.. 
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It 



0020073961 %^ «g>^>: 2003/9/9 



^d\]A^ ^^^^ 7}:^]^ sLhz.^, se^ ji^^>^ 

5. ^^s]oi, S^ofl ^ o;i4, ojsq. :y-oi M]^A^ ^(inactive sulfur)^ ^■ 

o] c^E.] 7}7.] ^7]s[-n^ JJ-^^ Wl-o.^ oj^o^ ^7lS|-*|- ti]:-§-<Hl r;\<^]^ ^<^^ ^ 

^T^^ ^^V'^, ell- S^<^1 el# ^^51 

(protective layer)^S.>H ^cf. . el# o] ^ofl 

^^^^ <:^1# -i-^H -MBl-ol^l- ^^^S. AV-g.^ ^£ o;it:f. 

£ 9X^. 20]^^ -B-71 -g-om A>-g.s>^ oftb -g-t")) Hi-, 7j-^V q-A^ ^n]] ZL 

4^1- -§-^^1^ -B-^ ^V^7> 15^1:1- -g-Dfls ^S]S\JL, 7J-^ ^Dfl^ alAj-o]^ 

^ ^m^ijolB, -M^AVojc 2}-^#, <^liBfls s)-^!-, ^311 olH 5|- 

-g-n)]^ -g-nfl^ 5Ls|-^ oflEfla S^^^-. Iri^^ oJlEfls S^^^ , N, 0. S 

SE^ o]^^ ^^o] ^lEfls. Jisl ^^#2). el##^oil ^V^^f]: SEKSolid 

Electrolyte Interface) ^^^^V^ ^"J-^ ^><^1# JL^Ccycle ef f iciency)^! 50% ^l^^l 
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1020020073961 ^^ 2003/9/9 

<33> ot^ -g-T3))o] ^^i^oi oj]^^ ^(xylene). ^ ^l^^l<=Hlfi:, 2-^11 ^EflHe1-^H = 

S.^^, ^<^1€ ^m^il^m, 1:^1:^1^ ^V^vilolH. iq^^ ollElls, clofl^ cHlEfla, 

<34> 7j-^v -g-nflc^ ^^l^<y ^A>oil^ Helo>pVol^(hexamethyl 

phosphoric triamide), ^4"^^^^^, ^^MilSMHl, <HH^ ^fitHole^ H^^^ 

<^1^^ #el# ^4^0]^ ^ ^ Old-. 
3,5-r:lT^l€ 2,5-^^^ W^, 2-^^ 1,4-^^, ^o] 

<36> >^V7l e^l-^o.^^ H5^#^i^^lHl:^§o]pl:E.(lithium 

trifluoromethansulfonimide), e]# B&ll-eflolB(lithium triflate), e1# ^Jj-t-^s^jo] e 
(lithium perclorate), LiPFs, LiBF4 tflH5l-'y:^<a-a.^, <^1# BflHHl-^^'a-S.-H- tfl 

<37> ol§> ^ «l-^z|t!. ^Al<:^l ^ tilsoj]^ 7l;cilt!:t:f. ZL&|q- ^>7]t!: ^^1^1 ^ ^ 

<38> (^Ajoll 1) 
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1020020073961 #^ *a:^>: 2003/9/9 

SOr-^lAi ^2i^}c^ D(v, 50%) ^o] 200nin«?l V2O5 ^7}:^]^ ;*ll2:*>^rf. 

<40> ^]2i^ V2O5 % ^^(Ss) £^7fl ^ #B]<^1^^4>^l-olH w>^i:-1« 1 

: 6 : 2 : 221 ^^wl^ ^^HlS^Bm -§-^ll ^'Hl^i ^^*V<^ <y=^ ^^^M: 

^ ^ D(v. 50%) 5000nm^ >^>-§-*>^4. 

<41> ^y] oj:^ Al el#-% ^^l-§- *a= 

<42> (^Aloj] 2) 

<43> ^ifl ^^i^ 12X\^ ^oy ^A]^c^ D(v, 50%)7} 50nm9l V2O5 ^71-7^11- 

<44> (^Ajc^l 3) 

<45> 24Al^V ^oy ^^]-8}c^ 50%)7]. lOnm^ V2O5 ^7}^]^ 

<46> (y^]3^d\] 1) 

<47> ^ifl lA]^ .^Al^Vc^ D(v. 50%)7> 3000nm^ V2O5 ^7H11- ;?ll2:t!: 

<48> (WjilcJl 2) 

<49> ^ifl <aiE D(v. 50%)^<:'l 150000nm^ V2O5 ^7}^]% A>-g-t!: :5J# 
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<50> 



<51> 



<52> 



<53> 



1020020073961 ^^ <^;^>: 2003/9/9 

(wliil<m 3) 

V2O5 ^7H1» A>-g-§>^l ^ o. ^^^^^^^ ^^^^^ :^o^^].;^l ^Al^>5itq-. 

< ^^<^1 1: V205^ D(v, 50%) ^<H1 ti]-^ o]^ 

^^>^ 5,000,00021 €e1<Hl^€ oHlM^Hl^Hl -§-«fli5>Ji, o] J^cn6\] h^^*^ 

91 LiN(S02CF3)2» <Hl^^4^>ol = :Li^ ^^]7} lOno] ^7H>cx^ -g-tfl§>o|n1-. c] 

oil ^j-7l ^Ajo^l 1 tfl^l 3 ^ aliiio^] 1 ufl^l 2oflAi V2O5 ^7]-;^ll- l-elofl^^ 

^ LiN(S02CF3)2 cfl«l 10 ^^%* ^7H>al, 2^]^ -^o} iil«V^>^t:f. <g 

71 S lofl ^El-Lflojcf. 
<54> [S. 1] 







PEOio-LiN(S02CF3)2 


9.6 xiO-7 


PEOio-Li N(S02CF3)2-V205(D( V . 50%)=150000nin) 


1.0 xiO-6 


PEOio-LiN(S02CF3)2-V205(D(v , 50%)=30000iiin) 


2.5 xiO-6 


PEOio-LiN(S02CF3)2-V205(D(v, 50%)=200nni) 


8.6 xiO-6 


PEOio-LiN(S02CF3)2-V205(D(v, 50%)=50nin) 


3.0 xlO-5 


PEOio-LiN(S02CF3)2-V205(D{v, 50%)=10nin) 


5.0 xiO-5 



<55> S. :y-ol V2O5I- o]^ ^7}^}<^JL, V2O52I Sli7> ^l-^ 

o]^ ^7}^■S. ^ ^ ^Cf. o]^ V205^4 ^7] ^7>;^ll7]- Jl^X>Sl 
^^l*>7l ufl^olcf. 

<56> St!- VgOsSl <y:oil a1-€- ^££21 #7># #3^i^tq-. olnfl V2O 5^ ^£ D(v. 50%) 

iJrol lOnm^ ^>-§-*>^i=f. ^ «F7l 5. 24 :^4. 
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1020020073961 
<57> IS. 2] 



■^ ^^>: 2003/9/9 







PEOio-LiN(S02CF3)2-V205(2 ^^%) 


1.0 xiO-5 


PEOio-LiN(S02CF3)2-V205(5 ^%=%) 


4.0 xiO-5 


PEOio-LiN(S02CF3)2-V205(10 ^^%) 


5.0 xiO-5 


PEOio-LiN(S02CF3)2-V205(15 ^^%) 


3.5 xiO-5 


PEOio-LiN(S02CF3)2-V205(20 f'^*) 


2.0 xiO-5 


PEOio-LiN(S02CF3)2-V205(25 ^^%) 


8.0 xlO-6 



<58> ^V7l a 2^1 q-Ef\E ^^1, V205^ ^7}%=ol 5 ifl^] 15 ^^%o^ nfl o]^ ^^^7} 7} 
#711 

<59> ^o] - V205» *«fl>H <=>1^ ^:£3E7l- ^7>*>J1 SE^t V205^ *a£7> 

< ^^^] 2: 7]^7] ^^^> 

<62> [a 3] 



<60> 



<61> 







S'S 7i:^7|(Ra) 


o\mLcA\ 3 


%/H^l7tl|/Hhoici (6/2/2) 


3.0 




%/:£^;«H/«h?ici/V205(A: D(v, 50%)=150000nin) (6/2/2/1) 


12.6 


«|i2«m 2 


%/S.^^/«|-"yi=1/V205(A: D(v, 50%)=30000nm)(6/2/2/l) 


6.6 


^^Hl 1 


%/£^l7l)/H^o|^-]/V205(A: D(v, 50%)=200nin)(6/2/2/l) 


2.9 


-a AMI 2 


%/£:5l;^H/uh^ci/V205(A: D(v, 50%)=50nin)(6/2/2/l) 


2.8 


^^Hl 3 


%/£^l7}|/ul-oic-l/V205(A: D(v, 50%)=10nin) (6/2/2/1) 


2.5 



<63> A^y] s. 3<^1>H. Ra ^-B: ^ ^3.(^^ ^^<^1<^1 4^ ^3.) ^l^:^^S.^^ 

^k<=>] K^o] ^^Itbcf. S 3<^1 M-EfMl ^jif :^o), V205^ *a£7]- 
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1020020073961 #^ 'U^}: 2003/9/9 

^ <a:£(5000nin)^cf ^ wlmc^l 1 ifl^l 22] ^-foi]^ V2O5* ^>-§-^l-^l Vi]ML^] 3^1=1- 

<64> < ^-^o^l 3: ^^1 ^7}> 

<65> ^1-7] ^Alofl 1 3 ^ UliEcj] 1 ifl^l 3^ ^o^^^-^^ ^<^^* <^l-§-^H ^4^4 

«c}-'^-9.S. Bl-<a^ el#-^ ^^l* ^IS^V^cf. o] :^7]6\]A^ o^^o^ 25min X 

<66> ^^ofl ^V^l] Sl-f^lo^ 0>S.o]l ^<^1 -g-^€ ^^1<^1 1 Lflx^l 3 ^ ^]MC^] 1 Vfl 

3^^ ^]2^^ <?}=^# o] oj:^ o^ofl >Hl3l5llolE-]# m^cf. Aj.7] ^^i3^e^]olE] o^ofl 

^1<^1 IM LiN(S02CF3)2 i=]'^l^^l^l^/1.3-cl^#?l:(80/20) ^^fl^-"^ ^^^^V^cf. u-^ 

<67> vflw. 7;\-s^3\., 0,2CS. 0.5CS. »^^S] aH^^ ^^l^l-o^ is] 

-g-^ ^ lOOS) H *>7l S 4ofl M-El-vflo^Cf. at!" "^f^^ 71^71 

<68> 
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<68>1020020073961 



^^ '^T.}: 2003/9/9 



is. 4] 





^^7|(Ra) 


^1^1 '4J^ ^i^(a) 


15| #^(mAh/g) 


10021 ==r^W 


HlJac^l 3 


3.0 


9.8 


1200 


60 


\3]M(A\ 1 


12.6 


15.3 


1053 


55 


H] 51 oil 2 


6.6 


12.6 


1125 


58 


^AHI 1 


2.9 


9.5 


1230 


85 


^Ajc^l 2 


2.8 


9.6 


1250 


88 


^A]oj| 3 


2.5 


9.5 


1280 


90 



<69> 4^ 9X^^] Wb^ ^-^^V <?^£(5000nni)^c1- ^^joj] i vfl 

^1 3^ ^-f^^l^ V2O5* ^}-%-^}^] 3:a.tq- <3=^^ 7i^7i7> #<H1-^ 

<70> olofl wlsj-o^, V205^ "U^y} ^^'^^ ^£(5000nm)icf ^ wlinc^l 1 ^ 2^ ^-f-^l^ V2O5 

« A>-g-^>^l B]M<^] 3:^t^ 7l^7l7> ^^1^ ^7H>oi olofl icj-e). 

<71> (^Aloil 4 8: ^7}^}^ V205^ *y=<Hl €^1 

<72> D(v, 50%)7]- lOnm-^I ¥205^ ^7]-^^ t}7] S. 5<H1 M-Bf^ ^2]- :^o] y^:^^ 

7]^7] Ra^* ^ ^3^Mr ^}7] K 5^] 

<73> 
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<73>1020020073961 



'U^}: 2003/9/9 



[S. 51 







S.^ >i^7|(Ra) 


a| 510^1 3 


%/£^^H/wh^c-| (60/20/20) 


3.0 




%/5^^i7||/a|-oic]/V205(A 


D(v. 50%)=10nm) (60/20/20/2) 


2.9 


^^Hl 5 


^/S^i^H/uF-ytH/VgOsCA 


D(v, 50%)=10nin)(60/20/20/5) 


2.8 


^A)o)l 3 


%/H^i7ll/t.l-O|cl/V205(A 


D(v, 50%)=10nin)(60/20/20/10) 


2.5 


^^Hl 6 


^/t^^D/Mf-yci/VgOsCA 


D(v, 50%)=10nm)(60/20/20/15) 


2.4 


^A|<m 7 


%/£^l>^l)/«h^C|/V205(A 


D(v, 50%)=10nin)(60/20/20/20) 


2.6 


^A]o,l 8 


%/£^;4|/tth?lCi/V205(A 


D(v, 50%)=10nm)(60/20/20/25) 


2.5 



<74> ^Ajo^] 3 tfl^l 8^ 3.^ V205^ "^Ji^l- ^£^4 ^<=>H °cJ^^ 71^7]^ 

<75> <^^<^1 5: 3g7l-> 

^IS^V^cV. ^IS^ ^^1^ 1^-^ 0.2C^ 0.5C^ a]- 

<77> is. 61 







^1^1 ^^(ii) 


ls\ -^^(mAh/g) 


loosi 




3.0 


9.8 


1200 


60 


•^•^Hl 4 


2.9 


9.7 


1220 


70 


-^^Hl 5 


2.8 


9.5 


1245 


88 


^A|o]| 3 


2.5 


9.5 


1280 


90 


-M^MI 6 


2.4 


9.3 


1254 


84 




2.6 


9.4 


1234 


82 


^AHI 8 


2.5 


9.3 


1230 


72 



S. 6^ ^2)-oi]A-l ^ ^s.o], ^X\c^] 3 xJi\^] 82] Tio, y^o^o^ oj3^7]. <aiE^cf 
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1020020073961 %^ <^7.\: 2003/9/9 

^o]^o] o]c^] 75l%Vo] ^^^o.^ ov ^ oxt^ ^ ^^o] ^7} <^^^ 

^]Mc^] S^nl- s.^ ^7|.^].^j7. ^x^^ 5-20% A>olo^ ^7l-^<^l^i 3711 ^7]-^>^t:l-. o] 

^ ^^S^ 7]^7]^ ^7}^c\] tq-^ o]^ ^££71- 5-20%<^l>««i 7}^ 3.?]] #7>«>5^7l 

^^^V W>5q- ^o], S.;^ o^^^ 5}.- V2O5 ^7>^11- AV-g-tV ^ ^^9] o^^^ o]^ ^S. 

S.7> ^Ji, 7]^7]7} ^^^c]] 4el-, o]^ o]-g-^ ^y^lo^ -g-^ol i200niAh<^l>H 1280Ah/g-^ 

^7H>Jl, 1005) ^^o] 60%<^lAi 90%S- ^^slSit:!-. 
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1020020073961 %^ '^;^>: 2003/9/9 

i^^^^ 11 

D(v. 50%) 7> lOOOnm o]^}o] VgOg ^7>;*ll 

2] 

^1 1 ^J-'Hl ^7] V2O5 ^7H1^ D(v. 50%)^ 1 tflx] 900nm<?l 

31 

^1 2 $I<H><-i, >S-7l V2O5 ^7}^]si] <US. D(v. 50%)^ 5 vfly^l 700nm^ ^;^l-§- 
[^^^J- 41 

^] 3 V2O5 ^7>^1^ D(v, 50%)^ 10 500nm^ sl#-% 

[^^^J- 51 

^] 1 ^ol^i. 71^7)<?1 Ra ^o] 5fjaa o]^}o] 
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1020020073961 %^ 'U^}: 2003/9/9 

6] 

^1 5 ^j-ofl 9X<=>]^^. *y=^^ ^^7l<y Ra ^o] 0.1 tfl^l 5/zm<y ^ 

[^^*^ 7] 

>11 6 *J-<H1 ^c>lAi, ^7] <y=^2l 71^71^ Ra ^o] 0.2 4/:fln^ e1#-% ^ 

8] 

^1 1 Si^^A^, ^71 V2O5 ^7Hlsi ^7>^^ 1 ifl^l 50 ^m>91 elf--^ 
9] 

^1 8 %H1 ^>7l V2O5 ^7H1^ ^7]-%=^ 2 i^^l 25 

[^^^1- 10] 

^1 9 «J-<H1 ^ojA^, V2O5 ^71-;^] 5^ ^7>^^ 3 i^^l 20 #^%<y ^^l-§- 
111 

^1 1 Si'^^l. ^7l 3g- 711^ ^^1-^ Li2Sn(n>l), -B-71 % ^ # 

£]H((C2Sx)n: x= 2.5 50. n>2)S <^1^*H^ ^^s]^ ^^l-§- '3=^. 
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1020020073961 %^ <a^]-: 2003/9/9 
12] 

^1 1 9X<^^^, ^7] o^^^ 3.^^, ^711- ^ -^711- ^^f^o.^ o] 
13] 

oHlBflolH)^ ^il-^^ <^Hltfl<^lS, #Hltil'd3ll-e)s.^ #e^<>>Hl5llolB. W^^M3.^^]]o] 
14] 

12 ^7l ^7l#^ #sol^ ^bIt'I-. ^el 

(TiS2). w>i4# -^AVol^^ ^A>ol:=(Zr02). ^^miron Oxide), %^^(Iron 

Sulfide. FeS), e^eI-a]. ^(iron titanate, FeTiOa), h^^av wf^ (Vanadium titanate, 
BaTiOs) ^ o]^o^ '^l^^^ ^<Hl^i -a^SlJl, ^ch7l -B-711-^ JE.:?!^^ ?>^^ 
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1020020073961 ^^ '^7^: 2003/9/9 

15] 

^ D(v, 50%) 7> lOOOnm <il*>^ V2O5 ^7}^^ ^f-*>^ 
16] 

^1 15 ^7] V2O5 ^7^121 D(v, 50%) 1 tfl^l 900nm'?l ^^^1 . 

17] 

^1 16 *oHl $Z<H^i. V2O5 ^7}42] ^£ D(v, 50%)^ 5 700nm<y Sl#-% ^^1 . 

18] 

^1 17 ^J-oll 9X^^^. ^7] V2O5 ^7>^1^ D(v. 50%)^ 10 vfl^l 500nm^ 

19] 

^1 15 ^011 9X^^^. ^7] ^^^o] s.^ 7] ^7]91 Ra 5m o]^<^ ^^^1 . 
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102&20073961 #^ <a^>: 2003/9/9 

[^^^J- 20] 

^1 19 %H1 9X'^^^. ^^7] <y=^^ ;^^7lol Ra ^o] 0.1 ifl^l s^f--^ 

[^^^1- 21] 

^1 20 Xi^^i, 71^7]<?1 Ra ijt<^l 0.2 vfl;^l 4//m<?l 

[^T^^ 221 

^1 15 ^<^>H, <a=q-^ Jl^>^> S^f^. -?-7l# ^ -^7l# S^f^O.^ 

23] 

^] 22 ^<H1 $Z<>1A^, ^^7] JL^7\-^ #^.$.£1-01^, 1-^.^21- 

oHi^iioiH), -ii-ss oi.>qi^ioi:e, #5itii^3i|i-s^s.^ i-eio>3m«ii<^i:E, l■e^^lB^-3^e^]ol 

#2^^, #Hl<^m^ ^^M:^ ^ <^1#^ <^l^ol^ -a^sl^ el#-% ^ 

^1. 
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1023020073961 ^^ 'UA- 2003/9/9 

m^^^ 241 

^] 22 ^^^i, ^7l#^ #^0]^ ^S]^K ^S^^K ^]^^ 

(TiS2), «>M-1- ^^><^1-^. ^1=.^^ ^AVolc(2r02), -a-^^C Iron Oxide), %^^(Iron 
Sulfide. FeS), h]^ai. ^(iron titanate, FeTiOs), Vanadium titanate, 

BaTiOs) ^ ^]^^ ^^^S. o]^o]:^ ^6\]a^ ^^5)^1, ^7] ^7]^^ ^>^oi e1#-% 
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